The frogs were injected in the thigh muscles with 1:2:5:6 dibenzanthracene, benzpyrene, and methylcholanthrene in amounts ranging from 0.125 mg. to 4 mg. The chemicals were generally dissolved in lard, but they were also used in colloidal suspension in gelatin solution or horse serum.t The newts received 2 mg. of dibenzanthracene solution in lard. The frogs were kept in jars containing wet moss (a) in the laboratory; (b) at outside temperature; (c) in the incubator regulated at 39°. They were given beef liver in forced feeding once or twice a week. The experiments were conducted throughout the whole year. Details and some results of the experiments on frogs are given in Table I. 
If a causative virus can be demonstrated in mesenchymatous fowl tumors, either in those originating spontaneously4 or induced by chemical carcinogens,3 and if at least two other viruses are the probable causes of two epithelial tumors, one in the frog (R. pipsens)2 and the other in the Triton (7. alpestris),' it would obviously be interesting to ascertain whether viruses could be demonstrated in chemically induced tumors in amphibia. Unfortunately, despite many attempts, no such tumors have been induced. However, some points of a minor interest have been brought to light and the description of such findings is the object of the present note.t
Experimental. In The frogs were injected in the thigh muscles with 1:2:5:6 dibenzanthracene, benzpyrene, and methylcholanthrene in amounts ranging from 0.125 mg. to 4 mg. The chemicals were generally dissolved in lard, but they were also used in colloidal suspension in gelatin solution or horse serum.t The newts received 2 mg. of dibenzanthracene solution in lard. The frogs were kept in jars containing wet moss (a) in the laboratory; (b) at outside temperature; (c) in the incubator regulated at 39°. They were given beef liver in forced feeding once or twice a week. The experiments were conducted throughout the whole year. Details and some results of the experiments on frogs are given in Table I Post-mortem examination and histological study of the tissues of the dead animals showed that the immediate effect of the chemical was essentially necrotizing, the lesions being characterized by degeneration of the muscle fibers, edema, hemorrhage, fibrin deposition, and scanty cell infiltration. Analogous lesions were sometimes seen in the uninjected thigh. Some weeks later fibrosis and proliferation of the vascular endothelium were observed co-existing with increased muscle necrosis. Still later, fibrous pockets were found containing crystals of the hydrocarbon suspended in a fluid mass of lard and cell debris. Conspicuous bloody edema of both hind legs was often seen. The animals were very emaciated. At the same time that local lesions were developing the animals showed generalized lesions characterized by congestion, hemorrhages, and necrosis in spleen, liver, kidney, testes, and lung. These were already detectable a few days after injection. Subcutaneous and peritoneal lymph was increased in amount and was hemorrhagic. Intravascular hemolysis was frequent. Later, one observed lymphocytic depletion in the spleen and disappearance of the spermatogenesis. Pigment-loaded phagocytic cells in lung, liver, and spleen were much increased in number. In frogs injected with lard solution all of these changes, local as well as general, were more pronounced and appeared much earlier (3 to 4 days) in individuals kept in the incubator than in those kept at outside or room temperature. In the latter groups most of the lard was found in the injected thigh many weeks after inoculation, whereas in the former group it disappeared in a few days, thus presumably allowing the hydrocarbon to exert its action. The same was the case with frogs injected with the colloidal suspension of dibenzanthracene.
Of the 3 hydrocarbons used methylcholanthrene and benzpyrene proved to be more active in inducing earlier and more pronounced changes than was dibenzanthracene. Of the 3 frog species used R. pipiens and R. clamitans were found, in the same respect, more susceptible than was R. catesbiami.
It is well known that mortality is high in frogs kept in captivity
and, as many cases the obvious cause of death. Several of such control animals were carefully studied after death. Most of them showed generalized lesions consisting of congestion, hemorrhage, and necrosis in the kidneys, liver, and possibly (one case) the testicle. Such lesions were similar to those seen in the frogs injected with carcinogens. Only the spleen changes occurring in the latter animals were not encountered in the controls. Therefore, it would be extremely unsafe to attribute to the action of the chemical all of the generalized lesions observed in the injected frogs kept in the incubator. As for the generalized lesions shown by the injected frogs kept at outside or room temperature, we lack control animals kept long enough undee the same conditions to justify final conclusions. However, the impression gained was that the lesions seen in animals under such conditions are more in direct dependence on the hydrocarbon injected than when frogs were kept in the incubator. For instance, a careful investigation carried out in 6 frogs kept in captivity for at least 10 days at outside temperatures failed to disdose even the slightest alteration in their tissues. Concerning the local lesions in the injected thigh it seems quite reasonable to attribute them to the action of the chemical and the same could be said of the lesions in the opposite thigh where, through the lymph, the injected material has easy access.
Of the 18 newts injected with dibenzanthracene 9 died within the first month, 5 within 2 months, and 4 within 3 months. Degenerative changes analogous to those seen in frogs were observed in the injected muscles. No systematic study was made of other tissues.
For the following reason special attention was paid to the incidence of the Lucke' adenocarcinoma in the kidney of R. pipiens in individuals injected with carcinogens as compared with controls. Confronted by the fact that this virus-induced tumor is endemically present in R. pips'ems throughout a wide area of this country one might suppose that the virus is present in practically every pipiens frog, with tumors developing only in those individuals rendered susceptible by unknown causes. One such cause could be a carcinogenic hydrocarbon which would enable a dormant virus to exert its action. However, no differences were found between injected and control frogs, but any conclusion on the subject is precluded by the fact that according to the present studies the substances used, though very active in inducing malignancy in some mammals, are inactive on frogs.
Summary. The 261 frogs and 18 newts injected with varying amounts of dibenzanthracene, benzpyrene, and methylcholanthrene and kept under different temperatures failed to develop any tumor in the injected site or to show an increased incidence of the spontaneous Lucke adenocarcinoma of the kidney in R. pspi'ens. The changes induced by the chemicals are mostly of a necrotizing character.
